Differential cross sections can be measured as a function of the internal state of a reaction product thanks to the analysis of the Doppler profile of the laser induced fluorescence detection line. This analysis is complicated by two effects: first, the LIF signal intensity depends on the interaction time of the molecule with the laser, and this time depends on the scattering angle, second, the angular and velocity distributions of the beams have non negligible widths. We present here a treatment of these effects in the case of the F + 12 reaction for which we have measured the differential cross section by this technique. The same formalism is also applied to the deduction of the rovibrational distribution of the products from the relative intensities of the LIF lines.
I. INTRODUCTION
Doppler measurement of the velocity of a collision product can be used to measure the differential cross section of a reaction as a function of the internal state of the detected product. This very powerful technique has been used many times in photodissociation experiments z and only in a few collision experiments. 3 We have performed such an experiment for the F + Iz reaction and in order to analyse these data, it appears necessary to model carefully the relation between the differential cross section and the Doppler profile of the laser induced fluorescence signal. Two main effects must be taken into account:
as soon as the product recoil velocity in the center of mass frame is not small with respect to the velocity of this frame, the detection sensitivity depends noticeably on the direction of the recoil velocity; rathe experiment is not an ideal one, in the sense that the beams have non negligible velocity and angular spreads, and this induces various averaging effects. The goal of the present paper is to set-up the mathematical formalism necessary to represent as exactly as possible these two effects in the analysis of the experimental data. This (10) Here n and ne are the densities of the two beams, v is the collision volume and (do/df) is the reaction differential cross section in the centre of mass frame.
Starting from Eq. (9), we discuss now two problems: first, the ultimate velocity resolution of such an experiment and second, the variation of the unimolecular signal with the interaction time between the IF product and the probe laser.
Velocity Resolution
The X(OL C0r) function has been studied in Ref. (6) (6), i.e., the resonance width is smaller than any structure of (dcr/df2), expressed in frequency unit, we get:
with I
x(w) dw. I appears to be proportional to the mean LIF signal produced by one molecule at resonance. If olv -> 1, I is given by: 
